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(54) POWER SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To use a chip as a whole even if the gate 
electrode of the chip has a local defect by a method 
wherein the gate electrode is divided and gate electrode 
pads are connected to the respective divided gate 
electrodes and only the divided gate electrode which has 
a region in which the defect exists is disconnected from 
a gate terminal. 

CONSTITUTION: A plurality of square IGBT chips 10 are 
fixed to one metal substrate. A polycrystalline silicon 
layer formed on the upper surface of each IGBT chip 10 
is divided into four gate electrodes 6. A source electrode 
8 which is insulated from the gate electrodes 6 by an 
oxide film 7 is provided on the gate electrodes 6. Square 
gate pad electrodes 9 which are exposed from the 
apertures of the source electrode 8 are provided on the 
respective gate electrodes 6. If a defective gate 
electrode 60 exists, a lead wire 15 which is connected to 
the gate pad electrode 9 of the gate electrode whose 
gate-source dielectric strength does not reach a 
specified value is not connected to a gate terminal 21 but connected to a source terminal 
this constitution, a region beneath the gate electrode 60 is not operated as an IGBT. 
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(57) [gift] 

» 7-^M«{fc-r-5 y- niti^si© 

t&mt. 0 '*jfirr*BijB*«fi*"r 4.. 
uttt] y- f «s eiiMtcafi 0 . &y- i- wstc 

^b-c, y- f • v-xraws^am^Jiy-- hms 

*>. *©ft»*«t»nB"c«»fr*.' y- f><» K^sty 

.M&jggo&tcSiR 0 . -SB©y- h v Fs«©*y- 
F^ccSi^-rs^. *si,»«y- fa* F®s*ag 

. O-cy- F^te&i&T-S. 




iambi 1 ] *aw*a#<o— iffi±«:iKifc*ift«* 

KS«BiSJRSti, *cr>y-Fvs? K«ffi*sy->«^ 
[»*^3 ] &KBHgL&#r- b'^v F*B5«:*fejfiSL 

fcSKWcy- 1*^? K««ccrfiiw ; r©^fflaB* : &'f sis" 
■ [»*B4] y-htt-fijRttsnsy-h^ fss 

<D?*<DW&fiMk<D¥- b^ v FWB©ffi»<fc fj^fti^B 
[»*5[5 F->^ F««;MfiJSOTK{BSft*. 

bmmcmmztizm&dmte&T, ^otf-bnms 

teffl«{ctt, y- F *^^CcH*nteffl«K:jpflSStiS 
[»*|I9'].#y- F MS© 3 ft, B^*3»f«tfldEffi 

- b^tmmnm^m 1 BEti©«*«*awt*4-© 



(2) 4«W6-8 5'2 6 8 

2 

±©iaS<t©PJ©B.BEffl*s*Effl*iBJEr sy- F^l 
-FA? F«a«c&|*0, 4cDy-h;*? K«&«i»j£ 

y- h^if?is^^^(Dp B ^a^ii^^fiE^'{f 4 
( waaim f ma<o o % , ra— ¥m#mw^m 

io -fficeffiKSn/cy- h;<» F«ffi*«-5r- F-^* F»S 
tctf- b^ v Fnm<D5*>'J>te< ife-o^y-r F*SrF 

KifeKT s» i a i> l 4 & e mc 6 a ^ u 8 <o^~r 

±(Dim@<h(DP B WBIE^^ffi^^ST4y-Fm . 

acc-ssBtsn/c^- h^-y f«s*, b^y bm 
sso**ccfl[aofcai«ffly- f^? F*ffi£a»f*€:^ 

20 'ns^tsnt i fcAtf 5 ft^u 8 ©t»rn.!&> 

»KCcSa.Snfcy- ^ F»fi*H5iH3E«ffiiS». 

[««iai4] y- fa- v b'nmtmnmtf- b^^ bm 

accjBKsnfcy-F^sr F«s*itiE^»Bisa*-r' 
*> auar-cjgjsw- sit imi<m<D7ttmzm»m 

[»3Wil6] ra««C^««±k3»«««r««r4BI*31- 

Ci|5}cJli7] ^tc^^^MMS^n^MlEfJSt . 
ffiTJBj3S-r4»3Rffll4, i5*4l*ttia3»CD«*fli*» 
40 -.fl*^)WJt*tt;;. 

[l»3CTi8l«y-F^9 ; -F*«t3li**^Ury-F 

... 

. [m$mi3).&y- b^v bmrntv- bm+tomm 
h^>'y.F»«tcisftbriawens&fli 



3 

[»3#120] F;<? F*«iy-h»?-£©«tt 

ffly- f^? Km®. *vmnmv- fa? f*B£* 

- F^* KHiiy- htt?&©&l£mfe&NMKU 

«2<^et8©^ffl*3i^^<DSSjt^)*. 

-2>ii!#31l8&t, » L 2 3©t »r ti* KIEtt©** AM**** 

'•(A990l¥tll&K9M 

[0 00 1 ]. 

..[»hCDiMffl«W]-*»§IH4. ©y- F 

«y- F 5 F?>^*£ (tTFI GBTiBS 
-ft MO S snjft&J* F 7 * ft 

[0 00 2] 

StitcY- hfiSiy- h«B=-itt.: *©«ffiffi«cSlt' 
SSKSnS. C©«fc 9 7©*lfflKfctt.: 1 

f- v ?m-tc o ©niftss©^; .*>*Eofisi*x3i 

M<» F»©**^fc«&«>Sifc*.*fi< -CftSC&tC 
©•7 -f+sKWw > y»©<6Stt £©*!].£#* £. 

[o 0 0 3 ] ■■'■/y-.- : \ 

8Ht*T 5±-C©figjli©— :>£ liT. K - y-^fa 
WE^©'WH***-5.' I GBT^MOS F ET©*§ ■ 
£\ *r->«io«EE«:j:0*-»-*Ju©HH*tfi.».- F' 
U-^ ; >«»©*> • *7*tf \F - V.-*FHi#$S. : 



(3) #ia?6 - 8 5 2 6 8 

.4 

>Siffi©£^fclW©#T*&l,>. 
[ 0 0 0 4 ] JH2W:. »©I GBTOa--j HzJKD 

-^©Ksna-c*»j; 7-m>-i5<D3imm 

iLLtcp 0 x;l/ 2 tfJWfflKn- Jf 1 ©gffito&ffitKJ: 0 
ffe>ns. SS-T-fcn- Jl 1 (cSATSfci&CnV 

-XJB 3 P £ x;U 2 ©&ffiartK3Bj$3 ft*. S 6- 
K. p I ?x;U2©4jSBB(CV-XJB3*»6n- JI 1 CC^T- 
*£ATSMOS^ + *;l/4*«JdSTSfc«>{c. p^'i 

■*2 ©««KD»Hfcm»y->«KUi5 m 
io «^sfi^y=»>*>6*sy- h'«se«:ssws. y- 

. Bfeftttl* p -5 x;U 2 is J: v - *Ji 3 ©SHEteJgfli-f 
i. y-Hffl8 ©SEfifflUzKtt. 7 < -JV FBMtBa 

. o^xv-zt&mtfflmicmm&ftMbtcir-y^'j f 
K<bjB7-r»i8tsnrt>a©-c. y- f ■ y-*ra«:« 

EE^EPJjD^SC'ijWT?**. n" JB 1 ©TMWJJCttn;* . 
•v? rJlllSr/l-UTp FWf>JBl2#8:e*6*l. .-?•© F 

20 u-Y>jBi2©«ffiKSjj4-rsKt'-r>Kfiii3*i. 

[0 0 05] 0 3(ifi£S5© I.G B'TOf > ./4v-^f8 

siitusy- hss6*s5 y-*se8eaa2tcfe . 

^ 0 fc <fc 5 y - ^ m 8K3 1 W U 3liKi4*s# > r •< > if § 

: n, y-^m®8©^g|j«:sffl-r-5)y- f®S9 

ft*s. ^->7"io©i§2g(5K:«y-^ • FW 

30 >rawjE*m-rfc«>©^- F';>^i735i4>-5. 

[odo6] cci^ft^tciji,^, '«jttf7s*-hV 

L/^cig^. F^IS6 i teS^liS^ 'J 3 >JB(cy-' 

Sti**»- F*«9*iW**'- h ? -f ^-iy- 
^^S<!:©fffl©X5,?>^«:<J:S^Sl35SM^t&i& > y- 
F • V-**Ufc£&£,, -5-©B*. y- F^S6©T© 

40 [0 007] C©<t 5 ISWf 9 ^-c.i fir 

«Aftt,>. 7 51- FyoHz^O^ftt'^fiiarfc. >jx 

. Z>. *§m<DE fl«J«. C ©«t 5 6 V- F • V - 

: ©ftt,^*ffl^«(*^T-*5^»*©i!{i§^ffi5rti^T 

: ..[0 0 o 8 ]. ■ ■ . :' .• • '. V 

so * [siSfcjm?^ 



(4) 



W6 - 8 5 2 6 8 



v Fmmtlg&Zti. t<D-tr~ h^y F"SS#y- Fig 
^{c^3*i*^JB^(*£^«:*st>T. y-FSfi 

*qwMi(c*HM3*i. §y- f-ms&c-e-ft-etiy- fa 

» F ffi«^S«&Stt©£n Jhtc£*S*i «fc D^ttS 
Ut&y- Fa«„ F**«:sfiS0TRtt6tift: 

fey- .K«e©— sp*i»«€r^-ury- h^cc 

*|*3*iA:e£. *©ife«BBW«y- FX* F*fi(c« 

4>as o fca&s-fcy- f ^ ? f ms«t raw -c©3iiti§p* 
Wici. y-F^tSigssn-sy- f^ f*« 

©*©®S*sftk©y- F;<? Fffi»J:'0**l»t:4*»ff- 
S&"C*'a. *-5l,»». &y- F FSffi*«ifiSlL-CE 

©*mffly- Fn@ass*g*/i-^-cy- ntff-K 

[ooo9]36Kifc;-«ns n^y- F shie® 
^-gtsiwcy- hmtc&R3ft«3ft*s&&-&r . -e© 

y- F SffifflEoaiBflUitc * -3 r£«B>a» 6 

.ftfc •€•©«*>«:«>; ^fJSftfcy- 

f nsjhtcy- , F«accsM«$ h*»tt©.y- f 
7-rt«w?>n, ^-©y- F^'f^iy- F^ffitss: 

©»»g|Ji©Ba«:»satifc«HJS«:«. y-F^^tc 
m £ ftfc«Wc^3 ft »■ h-fe AO* 3 ©» 

USSc^© 1 ©SS©^^- v F -fe;l/*sSa- v F -feyi/ . 
©S#^T^tCltJ^. - C12gStifc*v ftSDBy-h?^ 30 

*«cH*ftA:«ltt»<:tt. y-F^^t<ty- F«»B2 
©#IS»£©MR:tt3 *tifc«*«:j^j«3tiSlW*3.i 
v F-fe^Ui«ailIDSS©^KJL-» F-fe;i/©ffiBMI#". 

c o o i o ] ##gnji©. y- h*&tfttttffltc&*i3 
y- h«^i«a»sni±ia©«*ffl*j»flc3R?©«jis 

Mil/ttt. £y-F ««©*%. RH- *3ff*S#£ 
®±©£SS4 ©Rg©WEEffi#«5£<iI y-F 40 

^ffitcJgfcSSftfcy- F^"f F««©**aWKe«fc-o-c 

y- FiST-iS^-r •sfr. '-*sc»Bsy- .f«b©5 

|5]-¥iSf*Sf*£M±©£m«S i ©P«8 ©SBEffiasfli 

imtms.rzy- Y*mx.wtL*in,itv--YX9 f* 

BuiB«5£ffi£?iS£-r5y.- F.^ v. -FffttcStftt/. •£© . 

y- hrc„ Fts^igtcipty- hb^ic»«i;.'"' . 

r$ictmm*:-ft&2it2>t><Dt?z. $>-5i\». &y- ■ . : 
;fms©..5 %:Vi^*s*j*£#£ffi±©isffi&©Hr©.:- so ; 



F-><? FlfeSy- h^-; F«SffiCCifflgOfc#SBBgl 
tc»«0. *©£Kia?fciS8l3ftfcy- f^? fss 

©5*>4>&< it— ?*y- na^isas-r^totr 

f*^ffl±©^*ffii ©IB©WBEffl*sfflSff istar* y 

- Fs»c&i&sftfcy- fa-/f®©*. -&y- f^? 

? KllCD^Kfigb/cl^iy- F^v Fft©4g 

■cy- HMF-KSSBt-j-stoi-ra. *it, -ene.© 

tSo-.'-Sy— F US© 5 % . IB— ¥if #S#3Effi±©£ 
«Si©IB©»EEff#SBEia*«jaOtt«,»y- h^SCC 

ssfcsftfcy- f^? F*«*iirsB£*«ijiiM-sc 

h^j f t s^sjur-c jbbst sci, 
©&{*©&*& mtstc&tmt (Dfflvm&mmizm* 
jajELa^y- Faffitcggsstxfcy- f a? fs®* 

KH*K:±Wffi-Bca«*» zmm? & t i * 
[001 1 ] SEfc*»18©. y- Fm®*s«^t<iiC»«!l 

sn. #y- Fsntf-en-ehy- F^'f F"«S4^-i/ 
ry- f wftsa»#n*±iB«*«*»fl*f ©m© 

*y-F^<»"F««*Wft4^U-C 

y- h«F7-(cttttufc©«v ^ms<t©p a i©WEfii*5ffl 
5£ffl*aasLttt»y- F^sccgM-rsy- f^-^ f« 
s^y- FS- : f-i©ig^i^?:*K'c«j»fr€.fc©<b-r 
a. *i/-c, #y-F^» F*sty-n*?i©fia* 
aw**. #y- f><» F**ffiKiai£iy-cswe>*iS£JS 

*©AWB»4*y-h^s'-F«S©nB©ffll.»« 

«s»i**»'«ta^»©y-F^<» Fusty- F«HPt© 
^{cfccirtf^ci. &5i>ras-y- F<r«» Fmaty 

- h«^<b©8SMaM*«.' *y- h^ 'J F**(caa6L- 

■cawensiiffly-FA, F«a. *©««ffly-' 

F'<» Fi§y-h^5 F«ffii©lffl©3@l.>^K3W**J 

xmc± tmwrc&h. a fc. %KaK*©«iK*jft* 

ijiE*g£-rc:4k:<fc-S, $>4m*u-lf3fe*M«f Z>ct 
■CC±4SiK3S«:©»Br(c«fc-3rfi : 5Ci. *4t^«x^ 
? > yiStc J: s -gp©^*{c J: -> r tT 5 c 4 *sw^-c * 
3 y- F^4©!»j»#*iplB'C93Wl/fc 

y- F^-^ F«a*jai-^w*«*±©aE«S4ji»-r 

[0 0 12] 

. [fpffl] y-KWtttifflKfflte^liriCiJcJ:?). 3E 

m® 4©F^©KfiE©iE^j:^ D D D ^©*©y-: 

y- F/^-FSffis^o-ry- F«fr7-.i's«5-r4ct*s : 



(5) 



8 5 2 6 8 



8 



- Fg^cSi$n^^o/cy- F*«ccttfflfflffl©ff 

fit, iE«ttan H D Sff»©er- F^** FSffi*y 
©#£y- hi»-?-CCig»LT-fc«ti^ «*©»&y- F 

M^ocgsBW-sy- f F«ffi©#{fe©y- f^> f . 
stisjiMwy- F«s«:a«irntf, *©»« 

[0013] 

[Xfkffl] WT\ OB 2, H3i*ai<D«B»CcH--<DW# 

So *»W©— SOWirtt, : H i ©y-*««HW*»&J& 
fc¥raSK7ftT«fc5«:, 1 tt©^£«U:Cctt»flB» 

3 ta/c— 220mmCT)^ iGBTf ? ^lCXDiffitt: JBjeS 5 20 

Ctih<Dy- F«flS6©±K:»ia2K:fl*LfcJ: ■ 

^0.7 x i. 5 mm€>*^y» h ^' ^ F119 «t^6^ 
C©y- F'** FSfig iV-^tl8 itt. . 
" Al©»»», y * F V v9"yv a. " xy^>^*cJ:9Al 

jwir »*y- f 6 (D&awRtt® v-^t« 8 '«E 
v»cciossnTi»*3W % -y-^«ffiB*^i(jtEa©* 30 

[0014] c©<fc.5fc#»©y-*««8 f 

X? K«fi9iOB-C*y- F ; y-*M©Bte©#JS 

*tf5. y-^^8«y--xast5ifflb*aii4*^i/ 

60<hLT«^L/cJ:Mc % y- F . y-*n»E**flI3£ 40 
fflfC»Ofc^y- F«ffi©y- FX* F»ffi9fctt#> 

>yS;h-5*»i5t3\ y- F^2iKjg^Lfcl>-C. . 
v-*tt*u:SBtoTS.- ctitci'o, c©y- FUffieo 

I GBT£ UTOil^^ft^o . 
[0 0.1 5] mAlCTTiUtcfmMVte. IGBT^^y".. . 

Stir^SCiBH 1 £IBM»"C*S#. FX* F« 
@9©/5^©l ffl9l©#ifol rrmft©;*;£ 3t\ .flfeCD3fi ;''■;;/ 

©y- fx* Fafi3i**3ooMm;ft9^*>r*4;''c. " v* v 



fc±«y-*«ffi8i#7BJ5E3*i, *fttey~*««E3lttI 
O^ttl^^rY^^^-z^^^nS. fit, y- F 

*as8©5fcy-F * y-^rawE3W«jeffleu:cc*s 

&©©y- F^* F*ffi9<D*Sr. B^UfclM|fc*S JKtt 
WV%tltc?>Z? F*-;U£ffiOT, ±JBy-*«S 
«LiEI«f«:Aia»Bl3&>&»fliS nay- F a v FH3822- 
rcj:9^-ffi©*#&y-F'<* F«ffi9i£8St»U CO 

y- f^* F«ffi9i* , 7^+#>'3f -r >ys*isy- f 

5IWL««i5«:j:r)y-F«KF-«:««-r5. y- F • y 
-XFaWEE^l^filCciSL^t^- FWffi60©y- F ^ 
* F«ffi9Cctt3> * ^ F*«-;l/8B»*«U©i»l»««:J: 
otSlr*, Aiy- F1BS22CCJ: oT^- FX 7 FW8S91 

[0 0 1 6 1185(a), (b) «B4fc^bfc|Bffi0!l©I 
GBTf ?^©R1B'C. Aia5»rJBJSRS*i/cy-^* 

■S8toJ:iyy- F^v F»«8 0±±I^«i<b It 
3 m m«fi©/»S©# y -f 3 F«fll^6«c4J»3»JRi8r 

. ?g-?/c©*>, V-^«fi8©±*J:c;y- h^-^ F«ffi 
9^(D3>^^ F*-Jl/fflJiJ*«l»**nTl»4. 

y-^«ffiai*sy-^«fi8K:»jl4u, y- F * y-* 
. IHWE©ft»&y- F««8fc«tt'Sftfcy- FX* F 
9 CtttH (a) © «fc 5 K# i; >f 5 F«JHJ»18CC|BW 6 
tifc n > * ^ F ^ - JUry- F Ett22fts«M L/T ^ 4 . ' 
L^L, ^Cb) ^Tct^JC, y- F ■ y-^MWJE^ ' 

msfr^^y- Fm@6o(cg^$n/c-y- h^*^ Fms 
9 cd±(d^jsi8d 3 > a $ f * - - commmxs 

-CtMibbtl.. CCD^mif- F«S6Q3&sy- Flg»22i»'- 

• if^T*s#, c©y- F^S' Faffi91©tft»L"r 
C^y- F«ffi6©y- F * y-^BIBBE'*?^FH©i# 

cc« % coy-F^^ ; F«a*^-F«F?-iJ8«r*a 

^©r, -t&ttZtj;?- h^v F«ffi*a»fflHW *. 
[0017] 04, B5«CSLfcg|i»Wr«\ HICCtR 
22©/c^©Al^*^2Jl©i6^J9il8! 19©^^cCi*XfI 

«*JP'Ta# s * y— FXst F^ffi9^©7^^#>-r a 
> ^«©«d>T 4 C t e> Wc ^ sr ^©J: 0 ^®S>f b«c 

"w*JttCia4r©3pJ^*4>o. H8tt, *»Hj©attS 
%lkM©I GBT^^^*J:^*©H2a**t// (a) 

. IJV'XSffiiJ^6I/c¥ii, (b) BCa) ©ASPJ£A 

. [0 0 18] I GBT^^VlO©^3B20nm^r; # 

; - »w*c ct o y->w«*j«-s**fi2< y 3>»tt 4 

'■■•iMMShri^r.-— o©y- F««6 tttt 9 mmftt?*' 

'.*-uf v y— ^'*S58 "to^fflj«cRW6ft/cy- f a; 

•: : -F-«ffi9 ©9 "fe'© ■l.fflsa©*B0, 7 mmXi^5mm©^-ffi. 



C6) 



T'^<, ffiOfc(Ott0.3mnX0.3mm<D^ffi"C/J^3l^ 

ffiij-c, y- h««e©JHl*«c«ittUTHi;fciW*<o^- 

f7^^2 33&J#«E-r-5. C©y-h^^23te, V-^ 

x**>y*cJ:£A£-x>ytr^3E3ft v /IS 5 u 
m, *l20/zmga©A"IJRrt>6&£. C©y- h ^ -Y:f23 
«y- F^'? FSffi9 i^giU^^i^it« v y . 
- hm®6, V-xlg8fcJ;W- F'J^yi7©U-f 
ft£fc««i**rCl>S. y- h<7-f*23©«y- 10 
F«ffi9Cc^OTC>S»#-r«\ B6(b) ' 
CCigo. 3 mmgi* 0. 3 mit©:*; # 5 *^T£^WBB24#«ME 
Stitch. CftCCcfc^ y- F^y F«ffi9*5C*« 
sdl± V-YvA ^©gltU«24COIBIH d »iou mCC W*aft 

[001 9 h^? F«ffi9 &y- F^-^23*ffi 

sKbriittiittJB'rsy- brnme ty-^mmsom 
©WE£$'JSL/c 0 ^LT, y- F * v-xfflMK&M 

5Efficcau.ft:'y->«ffi6 «c»tts-*iyty^ f^*? f« 

©9 iy- h^-f^UlW24ig:'i£S50/xni©Aia(«20«: 20 

17KI6 Cb) ©B-B«SrffiH"C, COSBBBBOWrffi 
#>7 s .^>yH$©fiWiKccj:orai»20©Ai3&s ' 
8S»-rsc<fc-S\ y-;u<D»DEE^^J:-ory-h^^ F. 

Ig9iy- K^^^^ffig[524CDPB^CAWfc<'0 3Atf 

<fcoT«B3n*cO"C, Ai3ttl20tt*i3W*«f*©— »r 
*Sn- JB1 <fcfc»6*S*i-&. *L/Tffi8l©^#^y--- 
F-"'? F««9iK:«\ 5aK**iSGTaS200 /zmgg 
CDAl*«rfflC^y- FSIWWKBlSi^fM^yU 30 
^ * ^lOiEJ— a«J:CCJ»»B*/Myrffl*Shfcy"- 

y^-w?*** #>^*>y©iB©&K^b^Bi . 

Ut, 0.7mmXi.5mn=1.05mn 1 ©^c* $©y— F'* * 
F«*9i#itf*T**#* 3BIC»3Ml20"C«3K-Snsy"- 
F^ ? F«fi9 li/hS' < , y- h ^ >f :T5llHSS24©ffi« 
*^b1±Tfc0.3mmX (0. 3 + 0. 3 )mro = 0.18mm 1 

U y- F««CE>»««t*< bt-0(D^-hm 40 

2>xmf\. w&§*d -ccr&i. y- mH^tcffiKsstt^ ■ ■ . 

y- F^'? F*ffi«:ia. 6%©ffi«£i&g<t . 

■raav y- F5-/^ccffi«-r*»*»y- f««©2 . 

.9*ett©ffiS"CTtf. 

[0 02 0 ] H6CC*sl»rtt, f^t©^-F^9Fi ; 
«9-,.9l4y- F^-/J-23i«ttLT^4*s, y- F • 
"v-^MWEEtfj^tf^aLrtt^y- h'«S6©y-F 

^V^i»asnttt»y- F««9tt,. y-F# 

r2t>r^£c<tK^ I GB T <h ; 
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C©y- h^*-^ Klfi9<!:y-^lfi8i©gfA B 
ttfc. |lffiWrttffi»©**fcy-- F^? F»ffitt9i© 

m/cwr*S3&^ t©y-F^'? F»S9i©J£ias*i 
/cy->affi6©y-h • v-^r«E^iiin(t c 

<D9-v-fUtf- Fffi^2l£©8iBfcj&*:C*&^©"C, 

ic^Ltcmmtrnm. t©»£fcffis©;*;*tty- h 
F«ffit4a»ffl»!wsci3&sa*Hr». 

£B«CCft9ninft©*#S©4ffi©y~ F«fi6tt, 
n^nrtroro.3rnmX0.3rnmCD^S©y'-- F^*-F«ffi 

Xi.5mnCDTfffi©*ifey- F'<? FWffi93#**K C© 
"**y-r F>^> F*fi93W, &y— F'<* F«ffi9*P6 

©mss©^iMm@©sfd4feorfc*3, !#-rbfc**y 

- Yrtv FWB93©T©y— F«ffi©Jl£ffii&LTV*S 
>&gfc&uu **y- F«ffi93©T«:y- F* 

[0 0 2 2] V-Xlt8 s y-F^v Fmffi9SC/* 
*y- F'<* F«ffi93ttRI^CAl©a!t»,- y ^ hx»f 

FSffi93i©PJ«ltt, Ala**30*S*S. Al3W*30ti, 

[ 0 0 2 3 ] B 9 (a) —(d) »Ala»#20}BfiR©2.|RlB©. 
Aia5#XgS:^r. 0 9(a) «H8 5C^-r<t5&?-^^ 

(b) , (c) ttAl^Ccffll^JiSaBRST, H9(b)"'(C 

*g|liT.7nOfc^3l.. 32*^>^T?SS*CBJWSCi*« 

t^-2> 0 fliajiy-F • y-^MWEE36««3effl«:jtLr 
l>Sy- FKSCcSJBIStxftiy- V^y F«S9 

WJ5tvri>$. ^32W, .jBE^«3Effl«caLTl»ttC*y 

-h«a«csswsnfcy--h^9 F««59tja2©y^- 

2> 0 M9 CO CC5K"raH«42tt«S 1 imKDWl^Jlffi* 
J&tttK S^9^io«c^j£ri«B»«:3»JBtt©^:333&s|8 

. W6ti"Ci>S. C©BK«42ttaK«4U©Hffifll'C* : 
0, Biotc^-rj:^{c@g«t&^:434ffii^riESL, 5^ 

.EP44«c^*i^^6©Aitt-?«:j:paK»*tf5. 
[002 4] *<D*S*; y- F • v--XHWEE#'JWeffl 

* «c»ufcy-'F*ffitt % -tticcftasnfey-F^y f 

«ffi9t«tif)fcy-F.^9 F«ffi93i©M«C. A1^{*3Cfi6i 
.".JWSStiy y-F^i«R«fcSS«3*i*.--* v y. 
F ■> .;-y.r^lHSE*«^fficcabat»y- 
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.11 12 

4i£„ g/dSI&$S4i&c, H9 (d) CCtSTJ: 5CCVr^ 8CDJU- FriSft, it^iTCfcy- v F«fl59 (91) 

tcv-^BB»tcfeAl*s±a*3*i, "Ai©iB«©lsei*5J: ^ F*ffi9 (91)4 h^ffi8B24(0|ffl«:«ffl||*4i; 

^V>#^d?>*£^§<T£t A#r£& 0 & e »Ki»ft30CDffitaffl«0.1 Q8Sr*5©-C. 4D 

[0 0 2 5 ] ±f3SI*fe«T«2ft©2H«S:ffll^c3&s, S«fiiSI«3JDmVgja«:*S. COKiiSOWiSCCfc 0 ^ 

cnwBo^oiSiESiaAac 4r^y :/©3\&y- soy- Fmffi6 4&84-r£y- f^* f««9 cat)* 

hWS^A'CltcJinrfcStJET?*, frills ruzom ^srt. #si/cwy- F*ffiJES«IU:<Z>y- F 

mfl%fa%i<t£.K)mmt'R&fo< C A 6C J: 10 F*fficcgl»3*i/c«tti»#30*^»r'rs. 

(J, H9(b) ©^"*->d>jBH«H5cr+dr*0. W [ 0 0 2 9 ] »a»#30*«JW"ra©tctt % y-F^* 

3*W< Ur^^^Aa»*^/c^$->«:^»f¥ F«S9 C9i3^fi"Cfc«-4-tn4«««<*30*^UT« 

fiSOrte*, ^x^^tc*fj£L-riaJ!ir5*ffi«:4SC. itt3ft/c^-F7^^^aia524CC^r/c«f©PJtC«ifi* 

A-feT.SS. . »l/T»(*3(*»K-r5C4'CcJ:^r«f5. Ai©»«» 

[00 2 6] Hu*i*^i80JSfl.CC)|StfiffiI© f*30tt. *SEl. 5 Aga*6jg)»0teft, 2 AflSr^ 

y'te^V^comm^TrtL, (a) fcWEB^Cb) &*Ca) Kl/c. *©«8ffiBH3:. '«iifeSfft^^c# < &4?£K2* 

cDCgpffi^:0, (c) BCb) ,©D-D«WrHH"C*S. C <**ID< Lfc»»3yC*ofc. C©»B»#304¥*<* 

©*5tWc*Jl»r, H6{c^0fc^WA|g«CcRtf 6 \ *«1 4©PJCCtt, .7 -r-;UFB!-fkB!5i, **SB^y3 

n/cy~ F 5 ^23<D^W§B244 y- F^*? F*«9£ FW56* &tffclg7#&f), S^fcM7*5 

■<D»«i*s'«t^»#36r?Ttoti4. ccd^^3o«, y 20 £vy~ hnffi6&&mmmm$r?z^<Dwm$:mw 

-xmm8. y-M'»Faa9, y-.F*«9 AI3JBS ..'Or. ^WSfleifcJcofb^-jUFM^bttsi^OiRft. 

ccaioSE», 7* Fxv.?->yw:j:S>^*-^>yrjB £R±T£<E>r, "*Ktcj:orffi<o^ttCcSglB«rrtv'' 
if $ 5 /im, S3 500 MmHKOAlJBiJtP&te. . 

*0r , C©«6i»3Wt30©ttJ*<DfiS 30MmCOgP^ * [0 0 3 0] 8(a*3(**©Toy- FHH6 ASM 

35©»I«, ffecDgp^(Ditl20MmJ:0^l>iOMm«:3nr OrU*A, M^J:<^otg^{c< < ttiAAfe 

t>r$j»io or as. *fct©a«*#3«t v »tt»fl:-c*SAiJB*s«»rOfcafc. cooy-F^ 

-^«S8feJ:l/^<»ft4|»3*ir^*."-' \ / S*a^r«tt*s»n*Dj*Btt3W*0, y.r-F*B8© 

[002 7] COcfc 5 teSttSKtsory- F^ v FSS tmcD^iea^ U 3 >OM^Al©itt*J: 0 sCpaCc OiBlv 

Ay- h^^^23*i«ttS*ir^SttJ»r, fc«>/y- FWffioSWfctiS &cc^:'#tt*Sfe*ifiW4 

tg6 4v-x»s'8©p*<DWE*aas-ra. BJKDiiws 30 -rs..*fc* y-F*«6©T©:7*-;i>FMfb]»5i& 

«, y-F^> F«a9*si»«9i© — 3tv-^«s ' itf^ftSft'i^paftfeawenai*. tot, }g 

8 0 2fflBr«c^o-^<H-*ftrrfT : 5. *or. y— F . 3BgSft3«*y- FH©6 iSMO^J;^icutfe<^ 

• y-^m<Dfen«i*^«EE35VEn»o/c»-&«: imA* s* 5 **." 

jB^-Stl^tcW, V-^*ffi8tc l* v .y- h^'v F* [0 03 1 ] ±a©*S«c J: 0 , ' h*fli6 O 

«9**(,>tt?ifc:2#, *n43»it20*'^OrS«3n . SfiBtliOy- F^* FSS9 (91)K&|££ ft/t^Kag 

rc>5y- F^-f^fflfiP24{C l*Otf4*©^0-^ . >#30*JK&W»rOri><. ' CO'C AfCiO, ?-/^3"C 

"«t*src\ v-^««88ccs[rfc«t4y- f««' ^©y-h^i^y--h^Si^»T^ci 

9*si^*9icc£r/ciH^ , 3wr&4." S6cc % - y-F -.v-^iaiiiHff^fflsefflcca 

c©4*ccy- f.av fcs9(9 o&i>y- FKSesseuioy- f^ F«ffi9«.. 

i)^ciir/c#fcDfi!2CDffeo i f 7 -f ^*^i±iai524tc 40 ,y- F^Cir^scifCcfcssftffiiw^fcfttc, i 

"terft:»©H©«EE*a!J3E-r4 s tt*:Srfcy-.F^? . GB.TA 0r<D«jfls*3«&t>J: 9K:v-.x«ffi8 AS 

F«Scc««snfcy- F«S©««rfeft«8K*^ «W"S. -£<D#>A: v-*^8KV-x«i*3iaio« 

ort>*»&, feftsatty-h^vFWs (9i) - V:«i4*je^7^+#>7 ff ^>^cj:>)a3iso/^© 

n v y- f ^?r. fhs9 (9i) tmmztiitmmMcit . \ - f ? iw o^si5*jB§«7 ^ > ytca: 

J:'-? t , : f ^' 9 (9ij4 y"v mo\ $>fsp<7)y- b^^mffi-tz. Hi r«y- 

y--F5^^U»240IHfc«ttlStt*bttCs / -F^4g^?n^y-F^^ PWS9X.i l MWrfB. 
[0.0 2 8 ] '#9:jLXtL#r-hs*y F««K:S»Stite . ' ^O/c^, W»fflCCl/rt J:C».. -. ; . 

. y- F«ffi©«««^r.6n«j»^4orc>*«^, ; : ' • [ o o 3 2 ] Hi2(a) \ (by {i^m^mom^m^nk 
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*?^10©*ft6BCClE*3ftTt>S. F»fiS6 Ji 

w*&y- F«ffi9^j8l*u-r*5*), ^©y'-F 

K«fiS9i**©y- F^"? F«ffi93£ 
30KlcfcOJ£S&3fttt s S. 04(b) tt(a) <DESPffi*0 
««H»f*3«iH 1 CB -C^OfcfeOiHSKc* 

y- F i*'- F'*? F«ffi9*P6>©«« 

^3o^iim^^LT^SiTT^C(b0CcfcO-r'<-r^ io 

Brtt, "Sy-F^y Flfi9'tiffty-h^9 F*ffi93 

^©y- FKS6cc»jii'ray-+^^ f* 

<0y->*«£jEStty- F *«£*««?■ *££#"? 
T-vy'cDmm&mWrcZZo fcteSiixisy-hS 
F>*? F^©93#^ yiortr 1 f@ 

[0033] ±fs©*5fc04-cy\ y- F**©#*«Mi 
4-r*ofc^ ^PB8K*tt^^^cc»tfcLr#«E'rs© 20 

ttSfc£tttt.<. X»©#vfc*#*>tt^. 

t^WKTSW^i^^tt^. Bi3tiB 1 (CTnOfc I 
■GBTOy- F«fi^*E£©nfl©#*iW*5*U *4»«r" 

-riaswctt; #gi3ft/cy- F«ffi6Wi:*i88fcu 

y- F^> F^@9 ^ralCTCDSy- hise^^if 
<©«*&**&«K:fT 5tc#><D#- F ^23**, y- 30 

coy- h^-f^23s&sa^r*50» y— h-^-/:*-23tiSB: ■. 

Ei^titt^. U2»U Hi4, Bi5©*fr&«:tt* v- 
• v-^S»ectt-s. Bi6ttcftcc*tu g£«:S6Ccfe 

^t^c *tt % h«r-23«caa«3titt*-jfcy- f . 
.^^.23*R»ttii© , Cv y-> ■ v^^js»o*j**i* s ... 

; [ 0 0 3 4 ] .SlTKiriirm&Sffl-Cte* F«« 
. 9£y- F^6£©^©/c&©^g^ ' , 

V^swsw &ntc^ B ;y^.h/^:Hii9 tsy- .so 
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Jr9^iWtA^c^Kigg£ft&o f bt, y- 

F7>ft2 5£#J1&I5 50ct 0 isO >M* £ 0 H tf fflttCC-T 

y- h m@ 6 ^©«se»& w\ y— f sst-21* e y- f 

F«ffi9, y- F5>T^25*e*UT?ftotiS. S£ 
otlBiOftBB, #»»50£y-F5-f *25fcttS* 

ft/c««©.3»=- ? H2ji/26ec«, ^gsgP5o£s*fti'Joy 

-F^-/^25<fc«}tf*>tiS^:W"C*S©CC*Hy, y-h 

7 -f ^25fcH* ftfcffl«©^- 9 F -fe Jl/27«C«fi**Iol 

CDS^T? [Si COTTS^ "fe ^2 7GD^#fIS CC b "C 
*5*««:tT*)ti-5J:5«:-rs. Eia©Sft*«, His©^ 
■Tcfc^tc- y- F7-Y^25Ccffl*n/c««. -^UtSBsoK: 

jai^«©*^26£fi**I^© r tffi* s I5ISa[©H2^28* 
■2ffl, fi^lfii«:H2;l/26£EI— CC0rEafT5C£CCj: 

[0 03 5]-. 

-^n-entcy- Fma^^-r^>c£^j: | p. y 

-F • y-^IH»E5Ffi£tt&^PB*^C-C.b, 

y- F^ffico^y- F4S^-^i8»L 
ttl,*r*J < *4 l»W«MSlfta»rT* c £ o ^© 
flBW3W*-T-OttfP«cH#L*C> J: C £*st?*, 

[01] #*91<D— HJfeWKD I G B T f ^ J: O*^© 

[12 ] tS^CD I GBT^9^0ifflB 
[i3] ^CD IGBT^-^'OfffiS 
'[14] *«9H©89plQfeW© IGBT^-; 
[H5]*H4©IGBT ©»EJft»^ -r F USSr^gP 

-tmrnm ■ 

[16 ] **IB©a«c*IOfiWO IGBTf^'Wt; 
^COifi^CD¥S0"C. (a). tt±*H. (b) tt(a) CDASP 

[H7] S6©B-BSWtHS 

[08] #»9303 6 WttSWfcW© I G B T ? 

[H9 1 H4©I GBT©Aia»#JgJfldlS**l/- (a) 

[010] gi;9©ii»«RW^© , 5i--^©fflJKffiia 

•[H.li]-*^©iO©ltW«9rGBT*^b, Ca) B 
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Ifckm, (c) «(b) ©D-DttBffffiia 
[012] **l8©ffi©j»W© I GBT*S*U (a) tt 
*©^^^*5cfcV*©ififlS©Tffiia. Cb) tt(a) 

[013] *»930-3IJfi«© I GBTCDy- MI©#8t 

[014] ^l%^coj5iJ©S&Sfe^dco I GBToy-h«fi» 

[015] #^SJ<D$ 6JCS0©llttW© I G BT©y- h 

[^17] bmscc^/iy 

- h^-f^*WTS I GBT<D2<I£>y- hm@©¥® 

[018] *»M©8!l<0»6W(D«»l!iy- fS&fic&lR. 
h^-f ^SWT* I GBT<D2{I<D^- HSOT 

S30 

6 mis . . 
60 wy-h^g 

8 V-XHi . 

8 1 . JJBV-X»ffi_ 

9 y- h/** k*«\ 

9 1 y-h-rc* Km® * 
[0il 
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